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CHAPTER 1 
 
 
 
INTRODUCTION 
 
 
 
1.1 Background of the Study 
 
Tioman Island, as one of the marine tourism destination in Malaysia, is 
located in the South China Sea, 56 km off Mersing. The island having a total area of 
about 131 km2, spanning about 11 km from west to east and 20 km from north to 
south, is the largest among a group of 64 volcanic islands in the South China Sea. 
Noted for its crystal clear water and marine life, the island in the vicinity of 2°43’00” 
to 2°54’00” N latitude and 104°06’00” to 104°12’30” E longitude, have attracted 
many tourists both local and abroad annually. In addition to fishing activities, 
tourism has become a very important income generating activity on the island.  
 
Due to the importance of water as the basic criteria for the development of 
tourism, many studies have been carried out to determine the water availability on 
the island. Based on this purpose of study, Nazan Awang (1988) had suggested Kg. 
Tekek and Kg. Juara to be the potential areas for surface water and groundwater 
extraction on the island. The study also explored into annual water yield from surface 
as well as groundwater sources in Kg. Tekek by using simulation model based on the 
site collected data.  
 
Presently, the limited availability of surface water sourced from the river 
system serves as the main source of water supply in the vicinity for domestic and 
tourism demands. Groundwater utilization is only available in certain parts of the 
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area on the island in the form of individual wells. Groundwater system for public 
water supply is still virtually non-existent. The government’s intention to promote 
Tioman Island as a tax-free tourist based island will further burden the water stress. 
Thus exploration for new reliable water sources is essential to cater for the increasing 
water demand due to population and tourist growth.  
 
The extraction of available groundwater will be the best solution for the water 
crisis problem on Tioman Island other than water transfer from the mainland. The 
main concern for groundwater aquifer to be developed as public water supply will be 
the maximum yield available. Pumping of groundwater may cause deleterious side 
effects if proper management and water conservation aspects are neglected. For 
coastal aquifer system, water quality degradation due to saline intrusion effects may 
limit the application of groundwater, therefore careful study should be carried out on 
groundwater aquifer to ensure a sustainable water supply of the area. 
 
 
 
1.2 Objectives of Study 
 
The objectives of this study include: 
 
a. To predict the available yield of the groundwater flow system due to different 
pumping rate on Tioman Island. 
 
b. To study the saline intrusion effects under different pumping rate. 
 
c. To study the maximum pumping rate of groundwater for optimization. 
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1.3 Scope of Study 
 
 The study on groundwater aquifer system at Tioman Island involves scopes 
as listed below: 
 
a. The study will focus on the groundwater system in Kg. Tekek, Tioman Island 
(Figure 1.1).  
 
b. The simulation process involves groundwater numerical models, which 
include MODFLOW for groundwater flow and SEAWAT for saline intrusion 
effects. 
 
c. The optimization of pumping rate that involves application of simulated 
results into linear programming for GAMS.  
 
 
 
1.4 Importance of Study 
 
 As the basic human need, water is an essential criterion that enables the 
continuous growth in tourism industry of Tioman Island. The analytical data in 1999 
provided by Hassan indicated that the surface runoff is limited and inconsistent, with 
fluctuating water amount following the annual climatic changes. In order to ensure 
continuous availability of water supply to local residents and tourists, alternative 
water sources will be required to supplement or replace diminished surface water 
supplies. Groundwater resources available in several areas on the island will be a 
potential option to the solution of the crisis, but extensive studies are still required to 
determine the advantages and disadvantages of implementation.  
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Figure 1.1: Location of Tioman Island. 
 
 
 
 
 
 
 
